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(57) Abstract: 

PROBLEM TO BE SOLVED: To provide mobile communication equipment of which 
the circuit is minimized by reducing the number of parts and a high 
frequency composite part to be used for it. 

SOLUTION: The mobile communication equipment 10 is a dual band portable 
telephone set having two communication systems corresponding to 



different frequencies, which are a DCS system being the communication 
system of 1. 8 GHz band and a GSM system being the communication system 
of 900 MHz, and includes an antenna 11, the high frequency composite 
part 12, a transmission part Txdg and receiving parts Rxd and Rxg. Then, 
the parts 12 consist of first to fifth ports PI to P5, a 4-port high 
frequency switch 13, a diplexer 14, an LC filter 15, a surface acoustic 
wave filters 16a and 16b. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The mobile communication device characterized by including the 
diplexer which distributes the input signal which has two or more 
communication system equipped with the transmitting section and the 
receive section corresponding to a different frequency, and received 
through the antenna to said two or more communication system, and 4 port 
high frequency switch which divides said two or more communication 
system into said transmitting section and said receive section. 
[Claim 2] The mobile communication device according to claim 1 
characterized by arranging said 4 port high frequency switch between 
said antennas and said diplexers. 

[Claim 3] The mobile communication device according to claim 3 
characterized by having arranged said diplexer between said antenna and 
said 4 port high frequency switch, and equipping said each of two or 
more communication system with said 4 port high frequency switch. 
[Claim 4] High frequency composite part which is the high frequency 
composite part which is used for a mobile communication device according 
to claim 1 to 3, and constitutes a part of microwave circuit in said two 
or more communication system, and is characterized by constituting said 
diplexer and said 4 port high frequency switch from a multilayer 
substrate which comes to carry out the laminating of two or more 
dielectric layers. 

[Claim 5] High frequency composite part according to claim 4 
characterized by connecting said switching element, said inductance 
component, and said capacitance component by the connecting means which 
was carried or built in said multilayer substrate, and was formed in the 
interior of said multilayer substrate while constituting said diplexer 
from an inductance component and a capacitance component and 
constituting said 4 port high frequency switch from a switching element, 
an inductance component, and a capacitance component. 



[Translation done. ] 
* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may 
not reflect the original precisely. 

2. **** shows the word which can not be translated. 

3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the RF composite part 
used for a mobile communication device and it available to the mobile 
communication system with which plurality differs especially about the 
RF composite part used for a mobile communication device and it. 
[0002] 

[Description of the Prior Art] In current and Europe, the dual band 
cellular-phone machine which can operate is proposed by DCS (Digital 
Cellular System) which used it as a mobile communication device, two or 
more frequency bands, for example, 1. 8GHz band, and GSM (Global System 
for Mobile communications) which used the 900MHz band. 

[0003] Drawing 7 is the block diagram showing a part of configuration of 
a common dual band cellular-phone machine, and shows an example which 
combined DCS of a 1. 8GHz band, and GSM of a 900MHz band. The dual band 
cellular-phone machine 50 is equipped with an antenna 1, a diplexer 2 
and two communication system DCS systems, and a GSM system. 
[0004] A diplexer 2 bears the duty which distributes the input signal 
which received through the antenna 1 to two communication system DCS 
systems and a GSM system while sending out the sending signal from two 
communication system DCS systems and a GSM system to an antenna 1. low 
pass filter 4b arranged between 3 port high frequency switch 3b which a 
DCS system consists of low pass filter 4a arranged between 3 port high 
frequency switch 3a divided into the transmitting section Txd and a 
receive section Rxd, and a diplexer 2 and 3 port high frequency switch 
3a, and divides a GSM system into the transmitting section Txg and a 
receive section Rxg, and a diplexer 2 and 3 port high frequency switch 
3b — it becomes clitteringly. Low pass filters 4a and 4b bear the duty 
which removes the secondary higher harmonic and the 3rd higher harmonic 
of a sending signal. 

[0005] However, there was a problem that the dual band cellular-phone 
machine of the configuration of drawing 7 could not estimate the engine 
performance of a receive section at the time of the problem that it 
cannot connect with a highly sensitive mounted antenna in case it is 
used by the automatic in the car one, or shipment since it does not have 
the external terminal etc. 

[0006] Drawing 8 is the block diagram showing a part of configuration of 
the dual band cellular-phone machine proposed in order to solve the 



above-mentioned problem. The dual band cellular-phone machines 60 differ 
at the point which is arranging 3 port high frequency switch 5 between 
an antenna 1 and a diplexer 2, in order to form the external terminal 
EXT as compared with the dual band cellular-phone machine 50 of drawing 
7 R> 7. 
[0007] 

[Problem(s) to be Solved by the Invention] However, according to the 
dual band cellular-phone machine which is one of the above-mentioned 
conventional mobile communication devices, since separate 3 port high 
frequency switch was performing the switch with the transmitting section 
and a receive section, and the switch for an external terminal, 
components mark increased, consequently there was a problem that a dual 
band cellular-phone machine (mobile communication device) was enlarged. 
[0008] Moreover, 3 port high frequency switch and the high pass filter 
which constitute a DCS system and a GSM system in an antenna, a diplexer, 
and a list are discrete, and since it is mounted on one and one circuit 
board, in order to secure an adjustment property, a damping property, or 
an isolation property, it is necessary to add a matching circuit between 
a high pass filter and 3 port high frequency switch between a diplexer 
and a high pass filter. Therefore, there was also a problem that the 
circuit board was enlarged, consequently a dual band cellular-phone 
machine (mobile communication device) was enlarged by the increment in 
components mark and the increment in the component-side product 
accompanying it. 

[0009] This invention aims at offering the RF composite part used for 
the mobile communication device and it which were made in order to solve 
such a trouble, lessened components mark, and carried out possible [ of 
the miniaturization of a circuit ]. 
[0010] 

[Means for Solving the Problem] In order to solve the trouble mentioned 
above, the mobile communication device of this invention has two or more 
communication system equipped with the transmitting section and the 
receive section corresponding to a different frequency, and is 
characterized by including the diplexer which distributes the input 
signal which received through the antenna to said two or more 
communication system, and 4 port high frequency switch which divides 
said two or more communication system into said transmitting section and 
said receive section. 

[0011] Moreover, the mobile communication device of this invention is 
characterized by arranging said 4 port high frequency switch between 
said antennas and said diplexers. 



[0012] Moreover, the mobile communication device of this invention 
arranges said diplexer between said antenna and said 4 port high 
frequency switch, and is characterized by equipping said each of two or 
more communication system with said 4 port high frequency switch. 
[0013] The RF composite part of this invention is RF composite part 
which is used for an above-mentioned mobile communication device, and 
constitutes a part of microwave circuit in said two or more 
communication system, and is characterized by constituting said diplexer 
and said 4 port RF switch from a multilayer substrate which comes to 
carry out the laminating of two or more dielectric layers. 
[0014] Moreover, while the RF composite part of this invention 
constitutes said diplexer from an inductance component and a capacitance 
component and constituting said 4 port RF switch from a switching 
element, an inductance component, and a capacitance component, said 
switching element, said inductance component, and said capacitance 
component are carried or built in said multilayer substrate, and it is 
characterized by connecting by the connecting means formed in the 
interior of said multilayer substrate. 

[0015] According to the mobile communication device of this invention, 
since 4 port high frequency switch is used, it becomes possible to 
perform a switch with the transmitting section and a receive section, 
and a switch for an external terminal with the same 4 port high 
frequency switch, and components mark can be lessened. 
[0016] Since the diplexer and 4 port high frequency switch were 
constituted from a multilayer substrate which comes to carry out the 
laminating of two or more dielectric layers according to the high 
frequency composite part of this invention, each connection of a 
diplexer and 4 port high frequency switch can be prepared in the 
interior of a multilayer substrate. 
[0017] 

[Embodiment of the Invention] Hereafter, the example of this invention 
is explained with reference to a drawing. Drawing 1 is the block diagram 
of the 1st example concerning the mobile communication device of this 
invention. The mobile communication device 10 is a dual band cellular- 
phone machine which has the DCS system which are two communication 
system corresponding to a different frequency, i. e. , the communication 
system of a 1. 8GHz band, and the GSM system which is the communication 
system of a 900MHz band, and includes an antenna 11, the RF composite 
part 12 (part enclosed with a drawing 1 destructive line), the 
transmitting section Txdg, and receive sections Rxd and Rxg. 
[0018] And the high frequency composite part 12 consists of the 1st - 



the 5th port P1-P5, 4 port high frequency switch 13, a diplexer 14, LC 
filter 15, and surface acoustic wave filters 16a and 16b. 
[0019] Under the present circumstances, 4 port high frequency switch 13 
bears the duty which sends out the input signal which received through 
the antenna 11 to Reception Rx side while sending out the sending signal 
from Transmission Tx side to an antenna 11. Moreover, a diplexer 14 
bears the duty which distributes the input signal sent out from 4 port 
high frequency switch 13 to two communication system DCS systems and a 
GSM system. 

[0020] Furthermore, LC filter 15 is the purpose which removes the 
harmonic distortion of the transmitted power amplifier (not shown) which 
constitutes the transmitting section Txdg, and is arranged between 4 
port high frequency switch 13 and the transmitting section Txdg. 
Moreover, the surface acoustic wave filters 16a and 16b are the purposes 
which remove the signals, for example, the image signal, and local 
oscillation signals other than an input signal, and are arranged between 
a diplexer 14 and receive sections Rxd and Rxg, respectively. 
[0021] furthermore — the 1st and 5th ports PI and P5 — the 1st and 2nd 
ports Pll and P12 of 4 port high frequency switch 13 — the 2nd port P2 

— the 2nd port P32 of LC filter 15 — the 3rd and 4th ports P3 and P4 - 

— the 2nd of the surface acoustic wave filters 16a and 16b — port P42a 
and P42b are connected, respectively. 

[0022] Moreover, the 3rd port P13 of 4 port high frequency switch 13 is 
connected to the 1st port P31 of LC filter 15, and the 4th port P14 of 4 
port high frequency switch 13 is connected to the 1st port P21 of a 
diplexer 14. furthermore, the 2nd and 3rd ports P22 and P23 of a 
diplexer 14 — the 1st of the surface acoustic wave filters 16a and 16b 

— it connects with port P41a and P41b, respectively. 

[0023] In the RF composite part 12 of the above configurations, the 
receive section Rxd of a DCS system is connected to the 3rd port P3, the 
receive section Rxg of a GSM system is connected to the 4th port P4, 
respectively, and, as for the 5th port P5, the transmitting section Txdg 
with an antenna 11 common to a DCS system and a GSM system in the 2nd 
port P2 serves as the external terminal EXT in the 1st port PL 
[0024] Drawing 2 is the circuit diagram of 4 port high frequency switch 
which constitutes the high frequency composite part shown in drawing 1 . 
4 port high frequency switch 13 consists of the diodes D1-D4 which are 
switching elements, inductors L11-L14 which are inductance components, 
capacitors C11-C14 which are capacitance components, and resistance Rl- 
R4. 

[0025] between the 1st and 3rd port Pll and P13 — diode Dl — between 



the 1st and 4th port Pll and P14, diode D3 is connected between the 2nd 
and 3rd port P12 and P13, and diode D4 is connected for diode D2 between 
the 2nd and 4th port P12 and P14, respectively. That is, it connects in 
the shape of a ring like drawing 2 , and diodes D1-D4 are connected to 
the same direction in the hoop direction of the ring-like circuit part. 
[0026] The 1st port Pll is connected to the anode of diode Dl, and the 
cathode of diode D2. The node between the 1st port Pll and diodes Dl and 
D2 is grounded through the series circuit which consists of an inductor 
Lll and a capacitor CI 1. Moreover, the node between an inductor Lll and 
a capacitor Cll is connected to the control terminal VI through 
resistance Rl. 

[0027] The 2nd port P12 is connected to the cathode of diode D3, and the 
anode of diode D4. The node between the 2nd port P12 and diodes D3 and 
D4 is grounded through the series circuit which consists of an inductor 
L12 and a capacitor C12. Moreover, the node between an inductor L12 and 
a capacitor C12 is connected to the control terminal VI through 
resistance R2. 

[0028] The 3rd port P13 is connected to the cathode of diode Dl, and the 
anode of diode D3. The node between the 3rd port P13 and diodes Dl and 
D3 is grounded through the series circuit which consists of an inductor 
L13 and a capacitor C13. Moreover, the node between an inductor L13 and 
a capacitor C13 is connected to the control terminal V2 through 
resistance R3. 

[0029] The 1st port P14 is connected to the anode of diode D2, and the 
cathode of diode D4. The node between the 4th port P14 and diodes D2 and 
D4 is grounded through the series circuit which consists of an inductor 
L14 and a capacitor C14. Moreover, the node between an inductor L14 and 
a capacitor C14 is connected to the control terminal V2 through 
resistance R4. 

[0030] Drawing 3 is the circuit diagram of the diplexer which 
constitutes the RF composite part shown in drawing 1 . It consists of 
inductors L21 and L22 which are inductance components, and capacitors 
C21-C25 which are capacitance components, the series connection of the 
capacitors C21 and C22 is carried out between the 1st port P21 and the 
2nd port P22, and a diplexer 14 is grounded through the series circuit 
where this node consists of an inductor L21 and a capacitor C23. 
[0031] Moreover, the parallel circuit which consists of an inductor L22 
and a capacitor C24 between the 1st port P21 and the 3rd port P23 is 
connected, and the 3rd port P23 side of the parallel circuit is grounded 
through a capacitor C25. 

[0032] That is, between the 1st port P21 and the 2nd port P22, a high 



pass filter is constituted and it has the passband which passes only the 
input signal of the DCS system (high region side) connected to the 2nd 
port P22. 

[0033] Moreover, between the 1st port P21 and the 3rd port P23, a low 
pass filter is constituted and it has the passband which passes only the 
input signal of the GSM system (low-pass side) connected to the 3rd port 
P23. 

[0034] Drawing 4 is the circuit diagram of the LC filter which 
constitutes the RF composite part shown in drawing 1 . LC filter 15 
consists of capacitors C31 and C32 which are the inductors L31 and 
capacitance components which are an inductance component, and the 
parallel circuit which consists of an inductor L31 and a capacitor C31 
between the 1st port P31 and the 2nd port P32 is connected. Moreover, 
the 2nd port P32 side of the parallel circuit is grounded through a 
capacitor C32. 

[0035] Drawing 5 is the 1 partial-solution perspective view showing the 
concrete configuration of the RF composite part shown in drawing 1 . The 
RF composite part 12 contains the multilayer substrate 17 which comes to 
carry out the laminating of two or more dielectric layers. 
[0036] And although not illustrated to the multilayer substrate 17, the 
inductor L31 and capacitors C31 and C32 which constitute LC filter 15 
(refer to drawing 4 ) are built in the inductors L21 and L22 which 
constitute the inductors L11-L14 which constitute 4 port high frequency 
switch 13 (refer to drawing 2 ) and capacitors C11-C14, and a diplexer 
14 (refer to drawing 3 ) and capacitors C21-C25, and a list, 
respectively. 

[0037] Moreover, the surface acoustic wave filters 16a and 16b are 
carried in the front face of the multilayer substrate 17 at the diodes 
D1-D4 which constitute 4 port high frequency switch 13 (refer to drawing 
2 ) and resistance R1-R4, and a list, respectively. 

[0038] Furthermore, diodes D1-D4, inductors L11-L14, L21, L22 and L31, 
capacitors C11-C14, C21-C25, C31 and C32, resistance R1-R4, and the 
surface acoustic wave filters 16a and 16b are connected by the beer hall 
electrode (not shown) etc. inside the multilayer substrate 17, 
respectively. Consequently, 4 port high frequency switch 13, a diplexer 
14 and 4 port high frequency switch 13, LC filter 15 and a diplexer 14, 
and the surface acoustic wave filters 16a and 16b will be connected by 
the beer hall electrode (not shown) etc. inside the multilayer substrate 
17, respectively. 

[0039] Moreover, it applies to a base from the side face of the 
multilayer substrate 17, 12 terminal Ta-Tl is formed by screen-stencil 



etc. , respectively, and it becomes the 1st of the RF composite part 12 - 
the 5th port P1-P5, the control terminals VI and V2 of 4 port RF switch 
13 which constitutes the RF composite part 12, and a gland, respectively. 
[0040] Furthermore, on the multilayer substrate 17, the metal cap 18 is 
put so that the terminals Tf and Tl with which the height 181, 182 of the 
shorter side which faces with a wrap serves as a gland may be contacted 
in each part article carried on the multilayer substrate 17. 
[0041] Here, actuation of the RF composite part 12 which constitutes the 
mobile communication device 10 of drawing 1 is explained, first, in 
transmitting the sending signal of a DCS system (1. 8GHz band) or a GSM 
system (900MHz band) By impressing 3V to the control terminal VI in 4 
port high frequency switch 13, making diodes Dl and D4 into an ON state, 
and changing between the 1st port Pll-3rd port P13 of 4 port high 
frequency switch 13 into a connection condition The sending signal from 
the transmitting section Txdg passes LC filter 15 and 4 port high 
frequency switch 13, and is transmitted from the antenna ANT connected 
to the 1st port PI of the high frequency composite part 12. 
[0042] Under the present circumstances, between the 1st port Pll-4th 
port P14 of 4 port high frequency switch 13 is changed into a 
connectionless condition, and it is made for a sending signal not to 
turn to Reception Rx side by impressing 0V to the control terminal V2, 
and making diodes D2 and D3 into an OFF state. Moreover, in LC filter 15 
arranged in Transmission Tx side, distortion of the sending signal by 
the high power amplifier (not shown) which constitutes the transmitting 
section Txdg is attenuated. 

[0043] subsequently, in receiving the input signal of a DCS system By 
impressing 3V to the control terminal V2 in 4 port high frequency switch 
13, and turning on diodes D2 and D3 By changing between the 1st port 
Pll-4th port P14 of 4 port high frequency switch 13 into a connection 
condition The input signal of the DCS system which received with Antenna 
ANT passes 4 port high frequency switch 13, a diplexer 14, and surface 
acoustic wave filter 16a, and is sent to the receive section Rxd 
connected to the 3rd port P3 of the high frequency composite part 12. 
[0044] Under the present circumstances, it is made for the input signal 
of a DCS system not to turn to the receive section Rxg of a GSM system 
by the diplexer 14. Moreover, between the 1st port Pll-3rd port P13 of 4 
port high frequency switch 13 is changed into a connectionless condition, 
and it is made for an input signal not to turn to Transmission Tx side 
by impressing 0V to the control terminal VI, and turning off diodes Dl 
and D4. Furthermore, in surface acoustic wave filter 16a arranged 
between the diplexer 14 and the receive section Rxd, the 2nd higher 



harmonic and the 3rd higher harmonic of an input signal are attenuated. 
[0045] Subsequently, by impressing 3V to the control terminal V2 in 4 
port high frequency switch 13, and turning on diodes D2 and D3 similarly, 
when receiving the input signal of a GSM system By changing between the 
1st port Pll-4th port P14 of 4 port high frequency switch 13 into a 
connection condition The input signal of the GSM system which received 
with Antenna ANT passes 4 port high frequency switch 13, a diplexer 14, 
and surface acoustic wave filter 16b, and is sent to the receive section 
Rxg connected to the 4th port P4 of the high frequency composite part 12. 
[0046] Under the present circumstances, it is made for the input signal 
of a GSM system not to turn to the receive section Rxd of a DCS system 
by the diplexer 14. Moreover, between the 1st port Pll-3rd port P13 of 4 
port high frequency switch 13 is changed into a connectionless condition, 
and it is made for an input signal not to turn to Transmission Tx side 
by impressing 0V to the control terminal VI, and turning off diodes Dl 
and D4. Furthermore, in surface acoustic wave filter 16b arranged 
between the diplexer 14 and the receive section Rxg, the 2nd higher 
harmonic and the 3rd higher harmonic of an input signal are attenuated. 
[0047] According to the mobile communication device of the 1st example 
mentioned above, since 4 port high frequency switch is used, it becomes 
possible to perform a switch with the transmitting section and a receive 
section, and a switch for an external terminal with the same high 
frequency switch, and components mark can be lessened. Therefore, in 
case it is used by the automatic in the car one, it can connect with a 
highly sensitive mounted antenna, or the small mobile communication 
device by which the engine performance of a receive section can be 
evaluated at the time of shipment can be offered. 

[0048] Moreover, since 4 port high frequency switch was arranged between 
the antenna and the diplexer and a mobile communication device can be 
constituted from one 4 port high frequency switch, the further 
miniaturization of a mobile communication device is possible. 
[0049] Furthermore, since an LC filter is connected to the transmitting 
section side of the latter part of 4 port high frequency switch, 
distortion of the sending signal by the high power amplifier which 
constitutes the transmitting section can be attenuated. Therefore, the 
insertion loss of the transmitting section can be improved and the 
mobile communication device excellent in the transceiver engine 
performance can be offered. 

[0050] Since the diplexer and the high frequency switch were constituted 
using the multilayer substrate which comes to carry out the laminating 
of two or more dielectric layers according to the high frequency 



composite part of the example mentioned above, each connection of a 
diplexer and a high frequency switch can be made inside a multilayer 
substrate. Therefore, while being able to attain the miniaturization of 
RF composite part, the miniaturization of a mobile communication device 
which carries this RF composite part can be attained. 
[0051] Moreover, since the diplexer, 4 port high frequency switch, the 
LC filter, and the surface acoustic wave filter were constituted using 
the multilayer substrate which comes to carry out the laminating of two 
or more dielectric layers, Between 4 port high frequency switch between 
4 port high frequency switch and a diplexer, and LC filters, The 
adjustment adjustment between a diplexer and a surface acoustic wave 
filter becomes easy, and the matching circuit which performs adjustment 
adjustment between a diplexer and a surface acoustic wave filter becomes 
unnecessary between 4 port high frequency switch and an LC filter 
between 4 port high frequency switch and a diplexer. Therefore, the 
miniaturization of RF composite part is attained. 
[0052] Furthermore, while a diplexer consists of an inductor and a 
capacitor, 4 port high frequency switch consists of diode, an inductor, 
and a capacitor and an LC filter consists of an inductor and a capacitor, 
since it connects by the connecting means formed in the interior of a 
multilayer substrate, loss by wiring between components is improvable 
[ they are built in or carried in a multilayer substrate, and ]. 
Therefore, it follows on it becoming possible to improve loss of the 
whole RF composite part, and high performance-ization of the mobile 
communication device carrying this RF composite part can also be 
realized to coincidence. 

[0053] Moreover, when it builds the inductor which constitutes a 
diplexer and 4 port high frequency switch in a multilayer substrate as a 
stripline electrode, the die length of the stripline electrode used as 
an inductor can be shortened according to the wavelength compaction 
effectiveness. Therefore, the insertion loss of these stripline 
electrodes can be raised and a miniaturization and low-loss-izing of RF 
composite part can be realized. Consequently, the miniaturization and 
high-performance-izing of a mobile communication device which carry this 
RF composite part are also realizable for coincidence. 
[0054] Drawing 6 is the block diagram of the 2nd example concerning the 
mobile communication device of this invention. The mobile communication 
device 20 is a dual band cellular-phone machine which has the DCS system 
which are two communication system corresponding to a different 
frequency, i. e. , the communication system of a 1. 8GHz band, and the GSM 
system which is the communication system of a 900MHz band, and includes 



an antenna 11, the RF composite part 21 (part enclosed with a drawing 6 
destructive line), the transmitting sections Txd and Txg, and receive 
sections Rxd and Rxg. 

[0055] And the high frequency composite part 21 consists of the 1st - 
the 7th port P1-P7, 4 port high frequency switches 13a and 13b, a 
diplexer 14, LC filters 15a and 15b, and surface acoustic wave filters 
16a and 16b. 

[0056] Under the present circumstances, a diplexer 14 bears the duty 
which distributes the input signal which received through the antenna 11 
to two communication system DCS systems and a GSM system while sending 
out the sending signal from two communication system DCS systems and a 
GSM system to an antenna 11. Moreover, 4 port high frequency switch 13 
bears the duty which divides two communication system DCS systems and a 
GSM system into the transmitting sections Txd and Txg and receive 
sections Rxd and Rxg. 

[0057] Furthermore, LC filters 15a and 15b are the purposes which remove 
the harmonic distortion of the transmitted power amplifier (not shown) 
which constitutes the transmitting sections Txd and Txg, and are 
arranged between 4 port high frequency switches 13a and 13b and the 
transmitting sections Txd and Txg. Moreover, the surface acoustic wave 
filters 16a and 16b are the purposes which remove the secondary higher 
harmonic wave and the 3rd higher harmonic wave of an input signal, and 
are arranged, respectively between 4 port high frequency switches 13a 
and 13b and receive sections Rxd and Rxg. 

[0058] In the 1st port PI, furthermore, the 1st port P21 of a diplexer 
14 the 2nd and 5th ports P2 and P5 — the 2nd of LC filters 15a and 15b 
— port P32a and P32b the 3rd and 6th ports P3 and P6 — the 2nd of the 
surface acoustic wave filters 16a and 16b — port P42a and P42b — the 
ports P4 and P7 of 4th **** 7 — the 2nd of 4 port high frequency 
switches 13a and 13b — port P12a and P12b are connected, respectively. 
[0059] moreover, the 2nd and 3rd ports P22 and P23 of a diplexer 14 — 
the 1st of 4 port high frequency switches 13a and 13b — it connects 
with port PI la and PI lb, respectively, furthermore, the 3rd of 4 port 
high frequency switches 13a and 13b — port P13a and P13b — the 1st of 
LC filters 15a and 15b — it connects with port P31a and P31b, 
respectively — having — the 4th of 4 port high frequency switches 13a 
and 13b — port P14a and P14b — the 1st of the surface acoustic wave 
filters 16a and 16b — it connects with port P41a and P41b, respectively. 
[0060] In the RF composite part 21 of the above configurations in the 
1st port PI an antenna 11 The transmitting section Txd of a DCS system 
in the 3rd port P3 in the 2nd port P2 the receive section Rxd of a DCS 



system The transmitting section Txg of a GSM system is connected to the 
5th port P5, the receive section Rxg of a GSM system is connected to the 
6th port P6, respectively, and the 4th and 7th ports P4 and P7 serve as 
the external terminals EXT1 and EXT2. 

[0061] In addition, since the circuit of 4 port high frequency switches 
13a and 13b is carrying out the same configuration as 4 port high 
frequency switch 13 shown by drawing 2 and the circuit of LC filters 15a 
and 15b is carrying out the same configuration as LC filter 15 shown by 
drawing 4 , detailed explanation is omitted. 

[0062] Here, actuation of the RF composite part 21 which constitutes the 
mobile communication device 20 of drawing 6 is explained, first, in 
transmitting the sending signal of a DCS system (1. 8GHz band) By 
impressing 3V to the control terminal VI in 4 port high frequency switch 
13a, making diodes Dl and D4 into an ON state, and changing between the 
1st port Pll-3rd port P13 of 4 port high frequency switch 13a into a 
connection condition The sending signal from the transmitting section 
Txd connected to the 2nd port P2 of the RF composite part 21 passes LC 
filterl5a, 4 port RF switch 13a, and a diplexer 14, and is transmitted 
from the antenna ANT connected to the 1st port PI of the RF composite 
part 21. 

[0063] Under the present circumstances, it is made for a sending signal 
not to turn to a receive section Rxd by changing between the 1st port 
Pll-4th port P14 of 4 port high frequency switch 13a into a 
connectionless condition by impressing 0V to the control terminal V2 in 
4 port high frequency switch 13a, and making diodes D2 and D3 into an 
OFF state. Moreover, it is made for the sending signal of a DCS system 
not to turn to a GSM system by the diplexer 14. Furthermore, distortion 
of the sending signal by the high power amplifier (not shown) which 
constitutes the transmitting section Txd from LC filterl5a arranged 
between 4 port high frequency switch 13a and the transmitting section 
Txd is attenuated. 

[0064] subsequently, in receiving the input signal of a DCS system By 
impressing 3V to the control terminal V2 in 4 port high frequency switch 
13a, and turning on diodes D2 and D3 By changing between 1st port Plla- 
4th port P14a of 4 port high frequency switch 13a into a connection 
condition The input signal of the DCS system which received with Antenna 
ANT passes a diplexer 14, 4 port high frequency switch 13a, and surface 
acoustic wave filter 16a, and is sent to the receive section Rxd 
connected to the 3rd port P3 of the high frequency composite part 21. 
[0065] Under the present circumstances, between 1st port Plla-3rd port 
P13a of 4 port high frequency switch 13a is changed into a 



connectionless condition, and it is made for an input signal not to turn 
to the transmitting section Txd by impressing OV to the control terminal 
VI, and turning off diodes Dl and D4. Moreover, it is made for the input 
signal of a DCS system not to turn to a GSM system by the diplexer 14. 
Furthermore, in surface acoustic wave filter 16a arranged between 4 port 
high frequency switch 13a and a receive section Rxd, the 2nd higher 
harmonic and the 3rd higher harmonic of an input signal are attenuated. 
[0066] In addition, when transmitting the sending signal of a GSM system 
(900MHz band), it carries out by the approach with the same said of the 
case where an input signal is received. 

[0067] According to the mobile communication device of the 2nd example 
mentioned above, since 4 port high frequency switch is used, it becomes 
possible to perform a switch with the transmitting section and a receive 
section, and a switch for an external terminal with the same high 
frequency switch, and components mark can be lessened. Therefore, in 
case it is used by the automatic in the car one, it can connect with a 
highly sensitive mounted antenna, or the small mobile communication 
device by which the engine performance of a receive section can be 
evaluated at the time of shipment can be offered. 

[0068] Moreover, since the diplexer was arranged between the antenna and 
4 port high frequency switch and a DCS system and each GSM system were 
equipped with 4 port high frequency switch, the engine performance of 
the receive section of each communication system can be separately 
evaluated at the time of shipment. 

[0069] In addition, in the mobile communication device of the 1st and 
2nd above-mentioned examples, although the case where two or more 
communication system was the combination of a DCS system and a GSM 
system was explained The use is not what is limited to the combination 
of a DCS system and a GSM system. For example, the combination of a PCS 
(Personal Communication Services) system and an AMPS (Advanced Mobile 
Phone Services) system, The combination of a DECT (Digital European 
Cordless Telephone) system and a GSM system, It can be used for the 
combination of a PHS (Personal Handy-phone System) system and a PDC 
(Personal Digital Cellular) system etc. 

[0070] Moreover, although the case where it had two communication system 
was explained, effectiveness with the same said of the case where it has 
the above three communication system is acquired. 

[0071] Furthermore, although the case where the high frequency composite 
part which constitutes a mobile communication device consisted of 
multilayer substrates was explained, even if constituted by mounting 
discrete part in the circuit board, the same effectiveness is acquired 



about a mobile communication device. 
[0072] 

[Effect of the Invention] According to the mobile communication device 
of claim 1, since 4 port high frequency switch is used, it becomes 
possible to perform a switch with the transmitting section and a receive 
section, and a switch for an external terminal with the same high 
frequency switch, and components mark can be lessened. Therefore, in 
case it is used by the automatic in the car one, it can connect with a 
highly sensitive mounted antenna, or the small mobile communication 
device by which the engine performance of a receive section can be 
evaluated at the time of shipment can be offered. 

[0073] Since according to the mobile communication device of claim 2 4 
port high frequency switch was arranged between the antenna and the 
diplexer and a mobile communication device can be constituted from one 4 
port high frequency switch, the further miniaturization of a mobile 
communication device is possible. 

[0074] Since according to the mobile communication device of claim 3 the 
diplexer was arranged between the antenna and 4 port high frequency 
switch and a DCS system and each GSM system were equipped with 4 port 
high frequency switch, the engine performance of the receive section of 
each communication system can be separately evaluated at the time of 
shipment. 

[0075] Since the diplexer and 4 port high frequency switch were 
constituted using the multilayer substrate which comes to carry out the 
laminating of two or more dielectric layers according to the high 
frequency composite part of claim 4, each connection of a diplexer and 4 
port high frequency switch can be made inside a multilayer substrate. 
Therefore, while being able to attain the miniaturization of RF 
composite part, the miniaturization of a mobile communication device 
which carries this RF composite part can be attained. 
[0076] Moreover, since the diplexer and 4 port high frequency switch 
were constituted using the multilayer substrate which comes to carry out 
the laminating of two or more dielectric layers, the adjustment 
adjustment between 4 port high frequency switch and a diplexer becomes 
easy, and the matching circuit which performs adjustment adjustment 
between 4 port high frequency switch and a diplexer becomes unnecessary. 
Therefore, the miniaturization of RF composite part is attained. 
[0077] While according to the RF composite part of claim 5 a diplexer 
consists of an inductance component and a capacitance component and 4 
port RF switch consists of a switching element, an inductance component, 
and a capacitance component, they are built in or carried in a 



multilayer substrate, and since it connects by the connecting means 
formed in the interior of a multilayer substrate, loss by wiring between 
components is improvable. Therefore, it follows on it becoming possible 
to improve loss of the whole RF composite part, and high performance- 
ization of the mobile communication device carrying this RF composite 
part can also be realized to coincidence. 
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[Brief Description of the Drawings] 

[Drawing 1] It is the block diagram of the 1st example concerning the 
mobile communication device of this invention. 

[Drawing 2] It is the circuit diagram of 4 port high frequency switch 
which constitutes the high frequency composite part shown in drawing 1 . 
[Drawing 3] It is the circuit diagram of the diplexer which constitutes 
the RF composite part shown in drawing 1 . 

[Drawing 4] It is the circuit diagram of the LC filter which constitutes 
the RF composite part shown in drawing 1 . 

[Drawing 5] It is the 1 partial-solution perspective view showing the 
concrete configuration of the RF composite part shown in drawing 1 . 
[Drawing 6] It is the block diagram of the 2nd example concerning the 
mobile communication device of this invention. 

[Drawing 7] It is the block diagram showing the configuration of a 
common dual band cellular-phone machine (mobile communication device). 
[Drawing 8] It is the block diagram showing another configuration of a 
common dual band cellular-phone machine (mobile communication device). 
[Description of Notations] 

10 20 Mobile communication device 

11 Antenna 



12 RF Composite Part 

13, 13a, 13b 4 port high frequency switch 
14 Diplexer 

17 Multilayer Substrate 

C11-C14, C21-C25, C31, C32 Capacitance component 
D1-D4 Switching element 

DCS, GSM Communication system (a DCS system, GSM system) 
L11-L14, L21, L22, L31 Inductor component 
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SS 5 O*.- FP 1~P 5. aJSI^^-g|S H a n 1 2 ^ffijjgt- 

z>4tf-h~mmm.^-i >vj-i 3o$ij»s^v 1 , V2. 
avyyy Ft^-g>. 

[0040] 7±t(4. ^mwei 

7^zmmLtz&UF a itm.dbbhi l z. mn^hmm.co 

mmUlSl, 182^5yKt^SfTf, Tl 

[ o o 4 1 ] ; iT\ ei i ^mwrnmrnm 1 o 

■f . DC SI ( 1 . 8GHzS) feSi«GSMl ( 9 

ooMHzf) y)3ilIlI^-^jSfI-r4**-^(c(4. 4^- 

Fft^iifey-f 3(wfeV^T§IJtPS?Vl(:3V^EP 
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hrtJUiftXf 1 3<7)Hl^-bP 1 1 -|§3*°-h 
P 1 3 IBISrSg^WJBt-r ft i £ fc i 0 , 31ftSPT xdg 

*» t> commits & LC7^/^i5 at/ 4 h s 

X^-yf ftJS $?*£-§Pn a n 1 2 com 1 C0*° 

-hP 1 lZi%M$tlfzT>7-i-ANTfrt?mm$tlh<, 
[004 2] .Zcom. fflWWFV2l,Z0V&maLXf' 
A tJ~— 2 , D3t3T7ttJBfc:-r4ii:fc:«t'9, 4*° 
- h «Jtli!gX-f y f 1 3 com 1 h P 1 1 -SS4 
1P14 l3£?HgN£fftB£ LT . JMflft^'gflR xfig 

fcmo&i&vuiafci/o**. suit xM tie 
[0043] &v ve. d c satowim-»*»i-*-** 

yf 1 3fc*SVVtW«Wf 
V2fc3V*fflSDL-C^*-HD2, D3Sr^-y-Tft 

iktciO, 4j|?— T-Wfl«;*-f yf l 3omi^-b 
P 1 1 -*S4 »K- h P 1 4 H£88l&R»fc-$-4 i fc fci 
0 . T>-ff AN TT'SflL^DC S^COgftfl^M 
* f- h i5JM$tX -f y f 1 3 . ^7P^tl4 &tf 
«fflfe7 ^/^16a L . «Jl|iSlS-^gP n D B 1 2 CD 

m 3 CO* r- h P 3 fcr&lgg $ ix^ftSB Rxd^tft 

ft. 

[0044] icoit. ¥4yv?*r\ 4 tZX 9. DCS 

^cogff -fl-t^G S M^COgffgfiR x g £0 0 3=4 3ri > 
idfcLT^ft. ifc. MftlSiHFVltOVtBaiDUf 
^^-KDl, D4lt7fl„:t(;j;v, 4*°-h 
iSJIifeXf yf 1 3C0mi*-bP 1 1 -H3*f— hP 

i smumtmmizLx . g^m-^SMiTxHtn 

1 6aT1igfIfl^C0m2sP^&^m3aPig^«S 
§-£T^ft. 

[0045] &t vt\ G S M^OSftfl^-Srgfl-r ft*§ 
^■Ci, 4rK— h&Jfli&Xf yf 1 3fcfcWC 

W«WHPV2fc:3VtffliailL,T^-f3i--HD2, D 3 £ 

^/tiifcfcJ; 0. 4^-hSJfI^xf yf l 3com 

iJK-t*pii-si47K-hPi 4iai* asieraiifci"* 

iktCiO, ryffANTfglLfcGSMMfl 
M#**4sK— hiSfflftX-f 13. ^-f 7V?-f 1 4 

p q b 1 2 colg4 CO*.- b P 4 fcSSKSftfcWiaiR x 

[004 6] £cOit. ^"f TP-^-f 1 4 tiZ<£. <0 s GSM 

^coSff fi##D c s ^cogflSPR x d tin 9 Sii =firv* 
.tat 1/0*4. afc. MWssHFvitovsfflMur 

^*-h'Dl, D4^^-7'Tftii:ti 1 9. 4*°-b 
iS)S&X-f -yf 1 3Com 1 h P 1 1 -H3*f— b P 

1 3mzjmtmmi,zLx . gmm^-timmrxMiz® 



1 6btll ^£#<9*2^ittfctfK3ffiH&fc£iJt 
SlS-itTMft. 

[0047] IMLtzM l coSUfe^iJco^iJi^jifi^Stc: 
i*ur. 4^-baJMifex-f yf £fflwz:v*4fc«>. jh 
ftsphsfispt co-room, m/nmm^cowomt 
z n-oymm i&x a -y f Tfi a i t a&^wrtB t * o . 3&H1 

*JSt£^&<^ft ft. Ltztf~>X. 

T-^gffl-r ft uttaaaw) >wst yffi:«its 
o , tfHiwfcse^aiwttffisiwc* ft/j^co#»#:a 

fIi£S^«tffiT*#ft. 
[0048]4fc. 4^-bSjg^X-f yf £, T^f 
ft^71/7ti: cOlBItcffiS L ^3^46 s 1 oco 4 
h mm$LX A y f T-ff IMfolff itM£ «^ ft ; b if? 

§ ft /sft . ^»#ciifi^aco § t * ft /J^s-^^:* ^ "Brtg-c* 

ft. 

[0049]$^. LC7^;b^^4*-h,tMfeX 

f v^mm^m.mmMizmm^ii^tzDb. mm^m 

Z t tPC * ft . tft^-5t, jiff SPcOlf Sr B5#-r 

ft i fc , ssssttaitflm^^tttt^E^iai^ii 

ffiT'^ ft . 

[0050] ±jcufcsatwwwjiiiHEa^«fflit=J:*i. 
tr, yAy'vt-ymfmmL^A yf Sr. aifecof?|fl:#: 

a n % o £ t *»r s ft . Lfctfo r , ftjs^s^gp.aco 

/J^-f^Elixft hHt, ico^Jl&^gp.Fp^^ttt- 
ft#»*iifI^Sco/jNM^^»ft . 
[0 0 5 1 ] ifz. y4?°v?y. 4*f— MSJ^iSx>f 

■yf, L C 7 4 ^^3HflWHffi»7 t , HifccO 

«>. 4^-hftJf^X-^ yf t^-f TUf^-tvm. 4 
^-liSSS^^f -yf i: LC7 Jfrfbcom. y^TV 

4*r-b®Jf|fexf yftr-f TP^-fi: CORfl. 4 
sK— hftJliSXf yf t LC7 )V9kcm, ¥4 TV 

^mm^mt^h. l^t, «ja^a-^gii l H,co/h 

M^'^rtgh^rft. 
[00 52] § t>£.^ ¥A T\s?*tffiA yftrf&tfa 

y^yyxnf&zfi. 4tf-h&m&^ yf^^r 
-b\ >f y^W^yfyt T«fi£$ix. LC7^ 
;i-^#'f yfy-f T-ffijS$iift i: t 

aSco^g|5(;ffMSixftSM#©ti -^TffiMSixft^ 
SVAIiKOStlb J: ft«**35l«t- ft £ t ft . 
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[00 5 3] tfz. ?'Jy°U7*)-Rt/4tf-hmmmz. 

t/s^oT. zti^cox b y >/T 

-i>o *tfais«, zcommmm^&zmmtmmfam 

[ 0 0 5 4 ] El 6 tt, #3S0J!<^»#cffiMi£g^&3S 
2 e&mMWfv •/ ? HT* & . #»*»ft£IS 2 0 

;b^l. 8 G H z f CDif y ATifi I, D C S ^ t 9 

0 OMHz^oafl^Xr-AT-fe^GSM^fcSrW-f-S 

xd, Txg&t^fgPRx d, Rxg 
[00 5 5] ^LT. sMM£-gfl n a n 2 1(4. Sl-$ 

1— P7, 4*°-b«JIIi&Xi' 1 3 
a, 13 b. r-f TWi?" 1 4. 107^1/^153, 
15b &t^|tt«HS7 ^W16a, 1 6 b 
4. 

[0056] c\com. r^TV9^r\A\t. 2-ocnmm 

1 l^-jltb-rSi: £ i)t> T>f~fl 1 Sr^-LT^ftL 

13lt 20COilftv-XxADCS^, GSM^SrjIfl 
SPTxd, Txg tgftfPRxd, Rxgis^STTS 

[00 57] S^t, LC7-f;^15a, 15b(i 

i^ftgPT xd, t x g znm-r&msfcj}W®& < 

X^yf 13a, 1 3btmm$lTxd, TxgfcCOPal 

fcitSfii. 3¥14flffli&:7 ^/t^ l 6 a, l 6 

SWT, 4JK-hBfliltfc*>f •y^l 3a, 13btgfl 

[0 0 5 8] Z&iz, micr>#-hP l tdi^rtx? 

tf 1 4 <o£& 1 sK— b P 2 1^\ m2RVm5<7)tf~hP 
2, P5(IliLC7-f;^15a, 15b«f2*:-f 
P32a, P32b*« > H3RVSI6^^-bP 3 , P 
6lC|J*ttaB»7^^16a, 16bOg2^-b 
P4 2a, P4 2b*\ JS4 t/|l7 C0*°— b P 4 , P7 
Kl24;j?-bi«jmx>f .y-f-1 3 a, 13bcoH2^- 
h P 1 2 a , PI 2b&*tUetvBSBtZtl& . 
[00 5 9] 4^. N7'l/ni 4^m2&y ; 'm3jK 
-bP2 2, P2 3i44i?-bftJlifeX-f 1 3 a, 
13b 1^-bPlla, Pi lb iZ%tl?tlffl& 



§^X^o S&fc, 4^-bftJW)^X-f -yf- 1 3 a, 13 
b<7)gi3i?— bP 1 3 a, P 1 3bliLC7^;l^l 5 
a , 15b com 1 !K— bP31a, P31b IZ^tl^tl 
ffiR3fl« 4sK— hWS**4 3 a, 13bcDK! 

4*.°- b P 1 4 a , P 1 4 b{i#tt^HaE7 ^/lf 16 
a, 1 6bOgl^- bP4 1 a, P4 1b|:^fl?n 

[0060] &±0) X 3 =Sr«fi£0»JSi!fe1S-&a5iR 2 1 

fcw-c. ggicoi?-bP lcuryfti m2co 

sK — b P 2 fcli DCS ^COjIftSB Txdi\ £ 3 O*- 
hP3tmDCS^®iSRxdi«, H5 0;K-bP 
5 CiiG S M^OiUffSPTx g#>\ b P 6 £ 

^7^-hP4 , P7ii?f-fPflib?EXT 1 , EXT 

2i;2r£» 

[0 0 6 1 ] 3riS, 4^-MS^X-f 1 3 a, 1 
3hcom%m, H2-C*L^4*?-b&JlifeX>f yf-1 
3i:l«lt«J^^LTi5D. LC7-f/^l 5 a, 15b 
OlllfKi. 04-CSj*LfcLC7 4/^l 5fcRfc»jft£ 

[0062]ii"C, H6 O^t&flsjift^S 2 0 ^«jiSc, 
-f-^»«JlliS1S^gPB a n 2 l^i(ffffc:o^TKBW&. 4 
f\ DCSKl. 8GHzf) OiUftfi^-SriUfi-rS 

*PV1 £3V^EpjDLT^^-b'D 1 , D4j^y 
««t: LT . 4 sK- b ffifflifcU -y * 1 3 a com 1 
b P l l -H3 jK- b P 1 3lH£t8«HflBfcr$-5 - 1 
i 0 , «M iSa-^gP^ 2 l OS 2 cotf- h p 2 

iX^^flSET x d^^OjUftfi^-^LC 7^W15 
a. 4^-hftJf^X-< v-f-1 3 aS^7"V?f 1 

4 MS L . ftif&a-^-gPtffi 2 1«S1 C7)^°- 1P1C 

[0063] 4^— -yf-1 3 at 

V ^T$IJ»^V 2IC0V* LT y >f H D 2 , 

7f 13 a(0Sl^bP 1 1 -14^-f P 1 4PeJ2r 
^NJSHPKMifc:^-* i fc i 0 , iMftft^^ISPR x d 

4tJ: l 9. DC S^OjMftft^'GSM^tlll "92=45: 

3 at jiflSCT xdt OPHltlSia §tltLC7^1^1 

5 a-m^fl§PT x d Srfifj&lTS ftS^mii^ ( 

[0064] a^T. d c smoo^mim^^m^-^ 

J fV2t3VSrE|3jDLTr-f^--HD2, D3^^yt 
fcfci 0 , 4^- bitM^X-f 7fl3a«Il^ 
- b P 1 1 a -»4 sK- b P 1 4 aH*8SWRJBfc-r4 
i fc fc J: 0 . T yftAN TT-Sfl Lfe DCS ^ogfi 

m^tf-TJ rwti4, 4 ^- b itJi iifex f/fn 
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aWKffi«7^^? 1 6 a £3131 U 

SUA 2 1 <T)W, 3 h P 3 t;fg^§n^ftg|5R x d 

[00 6 5] ZCOm. MWWi^-V 1 tO V^EPJPLT^" 
•{^■-PDl, D 4 ^ £: ti 0. 

JWIifeX-f y^-l 3 a»$l^-hPl 1 a-g§3*°-h 
P 1 3 aP^^^^tic^FJtLTSflft^^ftgPTx d 

3at ^ftspR xdt ^PHitiais§n^^ftaffi^7 * 

[00 6 6] ^rt>, GSM|(900MHzf) C93H1 

[0067] ±ML^m2<7)|ISfeM^«ifriifig«t 
[00 68] ttz, ¥A~?V7*r*.^ T>f~)-b4#— 

hm&x4 -yi~tco^zmm.L, dcsmwsm 
[oo69] , ±iacosi i at/se 2 <r>mnmcn5m 

IS5g$ftSi <. Mxif. PCS (Personal Co 

mmunication Services) rfcb AMP S (Advanced Mobile 
Phone Services) MbCOM^--ahit , DECT (Digital 
European Cordless Telephone)^ G S b <75ffl#-£ 
hit, PHS (Personal Handy-phone System) ^tPD 
C (Personal Digital Cel lular)^ b <9ffi^-£-;b-ti\ % 

[00 7 0] ifc, 2^0MM^Xf^£frr&i§-£-fc 
vt iJHJ! Lit**. 3 ocol^±cOilft^X-f A Sr^f-r S 

m&iz^x ^x %> mm<mmmt>tih . 

[00 7 2] 

[««^b«3 mMi<mmimmmmz£ix\,f. a 



mmx A -v irT'lT o^b tMUkh =5r 0 . »ftj5R*;I«3: 

t# s . 

[0073] it*3S20#»j#;afI^atJ;ti<S\ 4*? 
fls31flSIH£«j£-*-S i fc**"C# ftfctf), *£»#:3ifi§s 

[0074] msm3cvmbffiB.i&mfcxiMi. ?a 

fcffifft I, DCS S M^tl^tHZ 4^-bW, 

[007 5] m&ia4 w*ffiiH*-&affflit«J:*ur» ^ 

71-;W4^-PSMX^ -y^O#tfM^^S* 

[0076] ifc, y^y°v^^rmfA^—bmM^ 
■i-y^it, mmcomm^mimmLx^^mmm^m 

^ -9- 1 coP^o^il^^a i: 0 , 4 * - h 
tf^Mb^Z* 

[0077] it*ii5 conmmnsm^z ±*uf, 
x-ffif&Zti. 4#-bmm%ix-4 y+tfixj •y^->?'m 

[iai ] *^B3o^i6*afi^at«£Sio^iifeM« 
yn -y^mxhh. 

[H2 ] in i iz^mm®M^M*mm-h4 1°- b 
[03 ] ei i fc^-sfflafc«^«ft*flww-ft Tlx 

^-9-«7)IIIS&ElT'35£ 0 

[H4] Hitcscr*ffl»a^«jHi*awM-4LC7-f 
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im5 ] mi ^^-rffijaisa^gPrRoft^e^iifiic^^ 
[06] ^9j^f?«j#:afi^at^-s.m2^jfiM^ 

[07] HP5rfa7^A'yHi9tiS (#Sfr*ii 

[08] -m^y-^T^yv^vM^ mmwm 

10,20 

1 1 



1 2 ftJ^$cS^p a n 

13, 13 a, 13b -yf- 
14 N7I/?t 
1 7 ^/ifflg 

C11-C14, C21-C25, C31, C32 

D 1 — D 4 X-f -yf-y^fR^ 

DCS, GSM Mity^-T^ (DCS£ GSM 

L11-L14, L21, L22, L31 ^fyf 



[01 ] 



[02] 



[03] 



11 



P1(P11> 



Rx 



12. 
i 



10 



14 



1 J 



Tx 



Rxd 



Rxg 



P5(PT2^Xr> 



P2(P32> 



Txdg 




li i n *™ n li 



C1 1 +l 5T 1 R2id 2 



14 

i 



C24 Pi 1 



, l"^" 11 I T C21 C22 
— -1—1==. — 1 — I 1| — j — |h 

I 



L21 
C23 
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(72) It* #*B F^-A(##) 5J006 KA02 KA24 LA21 LA24 PA03 

Mi5WS|HI^TfT^#^TS26#10-t ffi£ PB03 

gmmmftrnft 5J012 bao3 

5K011 AA16 DA02 DA21 DA27 JA01 
KA12 



